Key indicators: single-crystal X-ray study; T = 100 K; mean (C-C) = 0.002 Å; R factor = 0.035; wR factor = 0.093; data-to-parameter ratio = 13.7.
In the title compound, C 29 H 21 O 3 P, a coumarin-substitued ylid, the P atom is linked to three benzene rings and a planar coumarin moiety via a methylenecarbonyl group. The bond lengths in the P C-C O fragment clearly indicate a delocalized system involving the olefinic and carbonyl bonds. The molecular structure is stabilized by an intramolecular C-HÁ Á ÁO interaction that results in an S7 graph-set ring motif. In the crystal, molecules are linked into a three-dimensional framework by C-HÁ Á ÁO hydrogen bonds.
Related literature
For applications and biological activity of coumarin, see: Kabak et al. (1999) ; El-Ansary et al. (1992) ; Czerpack & Skolska (1982) ; Reddy & Somayojulu (1981) ; Jund et al. (1971) . For the crystal structure of a related compound, see: Schobert et al. (2000) .
Experimental
Crystal data Table 1 Hydrogen-bond geometry (Å , ). & Somayojulu, 1981; Jund et al., 1971) . The title compound is a coumarin substitued ylid synthesized as a part of our ongoing resaerch to study biological activities of this medicinally important class of compounds.
Reddy
The bond distances and angles in the title compound ( Fig. 1 ) agree very well with the corresponding bond distances and angles reported in a closely related compound (Schobert et al., 2000) . In the title molecule, the central phosphorus atom adopts a tetrahedral geometry and is linked to three benzene rings and a planner coumarin moiety (maximum deviation of 0.005 (2) Å for C1 atom) via methylene carbonyl group. The bond lengths P1-C11 (1.7237 (14) Å) and C10-C11
(1.395 (2) Å), deviating from typical P═C (1.67 Å) and C-C (1.50 Å) support the congugation of double bond with that of carbonyl group via keto enol tautomerization. The geomatry of the molecule is stablizied by an intramolecular C25-H25A···O3 hydrogen bonding interaction. The crystal structure is stabilized by intermolecular C2-H2A···O2, C7-H7A···O3, C22-H22A···O2 and C28-H28A···O1 interactions forming a three-dimensional network (Table 1 and Fig. 2).
Experimental
The title compound was synthesized in two steps. In the first step, 3-((triphenylphosphinyl) acetyl)coumarin bromide was synthesized by treating 3-(bromoacetyl)coumarin (2 mmol, 0.534 g) in 10 ml of CH 2 Cl 2 and triphenylphosphine (2 mmol, 0.524 g). The mixture was stirred for 3 hrs at room temperature. The solvent was evaporated and washed with diethyl ether, to obtain a yellow crystalline solid (96% yield, 1.14 g). In the next step 3-((triphenylphosphinyl) acetyl)coumarin bromide (1 mmol, 0.528 g) was dissolved in ethanol (10 ml), treated dropwise with potassium carbonate (1 mmol, 0.1 g) in 5 ml of H 2 O, stirred for 1.5 h at room temperature, diluted with 40 ml of H 2 O, and extracted with 4 × 10 ml of EtOAc.
The combined organic phases were dried over MgSO 4 , filtered, and evaporated under reduced pressure to give the title compound as a yellow crystalline solid (90% yield, 0.403 g). Mp: 388-390 K.
Refinement
H atoms on were positioned geometrically with C-H = 0.95 Å and constrained to ride on their parent atoms with U iso (H) = 1.2U eq (C). 
Computing details
Data collection: APEX2 (Bruker, 2000); cell refinement: SAINT (Bruker, 2000); data reduction: SAINT (Bruker, 2000); program(s) used to solve structure: SHELXS97 (Sheldrick, 2008); program(s) used to refine structure: SHELXL97
(Sheldrick, 2008); molecular graphics: SHELXTL (Sheldrick, 2008); software used to prepare material for publication:
SHELXTL (Sheldrick, 2008).
Figure 1
The molecular structure of the title compound with the atom numbering scheme. Displacement ellipsoids are drawn at the 30% probability level. H atoms are presented as small spheres of arbitrary radius.
Figure 2
A view of the C--H···O hydrogen bonds (dotted lines) in the crystal structure of the title compound. H atoms nonparticipating in hydrogen-bonding were omitted for clarity. Refinement. Refinement of F 2 against ALL reflections. The weighted R-factor wR and goodness of fit S are based on F 2 , conventional R-factors R are based on F, with F set to zero for negative F 2 . The threshold expression of F 2 > σ(F 2 ) is used only for calculating R-factors(gt) etc. and is not relevant to the choice of reflections for refinement. R-factors based on F 2 are statistically about twice as large as those based on F, and R-factors based on ALL data will be even larger.
Fractional atomic coordinates and isotropic or equivalent isotropic displacement parameters (Å 2 )
x y z U iso */U eq P1 0.22033 (4) 0.28713 (4) 0.0199 (7) 0.0190 (7) 0.0177 (7) 0.0069 (6) 0.0072 (6) 0.0094 (6) C2 0.0261 (8) 0.0239 (7) 0.0157 (7) 0.0079 (6) 0.0065 (6) 0.0063 (6) C3 0.0247 (8) 0.0312 (8) 0.0177 (7) 0.0083 (7) 0.0023 (6) 0.0103 (6) C4 0.0246 (8) 0.0338 (9) 0.0258 (8) 0.0154 (7) 0.0077 (6) 0.0144 (7) C5 0.0282 (8) 0.0258 (8) 0.0200 (7) 0.0142 (6) 0.0090 (6) 0.0088 (6) C6 0.0235 (7) 0.0180 (7) 0.0173 (7) 0.0075 (6) 0.0075 (6) 0.0085 (6) C7 0.0242 (7) 0.0159 (7) 0.0152 (7) 0.0067 (6) 0.0076 (6) 0.0050 (5) C8 0.0197 (7) 0.0143 (6) 0.0157 (7) 0.0032 (5) 0.0069 (6) 0.0054 (5) C9 0.0180 (7) 0.0170 (7) 0.0157 (7) 0.0033 (5) 0.0056 (5) 0.0060 (5) C10 0.0158 (7) 0.0181 (7) 0.0156 (7) 0.0033 (5) 0.0066 (5) 0.0046 (5) C11 0.0181 (7) 0.0176 (7) 0.0132 (6) 0.0040 (5) 0.0031 (5) 0.0035 (5) C12 0.0161 (7) 0.0177 (7) 0.0186 (7) 0.0052 (5) 0.0054 (5) 0.0053 (6) C13 0.0231 (8) 0.0242 (7) 0.0185 (7) 0.0047 (6) 0.0060 (6) 0.0086 (6) (7) 0.0096 (7) 0.0131 (7) C17 0.0205 (7) 0.0297 (8) 0.0178 (7) 0.0032 (6) 0.0061 (6) 0.0085 (6) C18 0.0259 (8) 0.0220 (7) 0.0168 (7) 0.0108 (6) 0.0100 (6) 0.0097 (6) C19 0.0321 (9) 0.0225 (8) 0.0309 (8) 0.0085 (7) 0.0146 (7) 0.0105 (7) C20 0.0533 (11) 0.0227 (8) 0.0363 (9) 0.0135 (8) 0.0247 (9) 0.0128 (7) C21 0.0681 (13) 0.0321 (9) 0.0290 (9) 0.0317 (9) 0.0267 (9) 0.0174 (8) C22 0.0452 (10) 0.0527 (11) 0.0235 (8) 0.0361 (9) 0.0151 (8) 0.0183 (8) C23 0.0284 (8) 0.0332 (9) 0.0182 (7) 0.0155 (7) 0.0069 (6) 0.0089 (6) C24 0.0163 (7) 0.0184 (7) 0.0158 (7) 0.0014 (5) 0.0040 (5) 0.0041 (5) C25 0.0320 (9) 0.0336 (9) 0.0297 (8) 0.0166 (7) 0.0170 (7) 0.0182 (7) C26 0.0362 (10) 0.0445 (10) 0.0385 (10) 0.0236 (8) 0.0228 (8) 0.0197 (8) C27 0.0292 (9) 0.0338 (9) 0.0253 (8) 0.0026 (7) 0.0161 (7) 0.0055 (7) C28 0.0396 (9) 0.0213 (8) 0.0221 (8) −0.0013 (7) 0.0142 (7) 0.0057 (6) C29 0.0306 (8) 0.0188 (7) 0.0211 (7) 0.0048 (6) 0.0091 (6) 0.0067 (6) Geometric parameters (Å, º) 
